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Managing Southern Grazing Ecosystems with Fire
Dale D. Wade and Clifford E. Lewis

The use of fire to managethe movementof animals
undoubtedlypredatestheir domestication.Stewart (1965)
hastracedthe recordeduseof fire as a rangemanagement
tool back to 500 BC in Africa. Acrossthe Atlantic n the
SoutheasternUnited States,fire also hasa long andvaried
history. Here,the vast,open longleafpineforestshadlong
beenindynamicequilibriumwith theirenvironment,shaped
first by lightning fires andthenadditionallyby Indian fires.
Numerousearly Europeanexplorersdocumentedthe Indi-
ans’widespreaduseof fireforsuchpurposesasthestimula-
tion of early-seasongrassgrowth to attractgame.

Spaniardsbroughtthe first cows to Florida in the early
1500’s and beforelong, cattlewere found throughoutthe
DeepSouth.Earlysettlersin thisregionwerepredomnanny
farmersandherdsmen.Theirwealthwasmeasuredby their
herdsandnotby landownership.ThesouthernCoastalPlain
wasopenrange—cattlewerefencedout, not in. Fire wasthe
primary range managementtool and the settlers usedit
muchastheyhadon theirfathers’farmsin GreatBritain and
Spain. Thesefrequentlow-intensityfiresstimulateda lush
growth of grasswhich was higher in nutrientsand more
palatablethan the coarsegrassesof the unburnedrange
(Fig.1). Infact,ca.1731aNorthCarolinalawrequiredtheburning

of all pasturesandrangelandseveryMarch (Hardison1 976)-.
Without fire everyfew years,thegrazingresourceunderthe
parklikeforestsof fire-resistantlongleafpinedeteriorated.

Thissomewhatidyllic wayof life cameto anabruptendas
our countrychangedfrom an agricultural to an industrial
baseandtimberbecamea valuablecommodity.Large-scale
turpentiningand logging of the southernpinery beganthe
decadebeforetheturn of this centuryandwithin 30yearsthe
virgin longleafpineforestsweregone.Without thecompet-
ing overstory,the rangeresourcebecameevenmore pro-
ductiveas longas it wasfrequentlyburned,which alloweda
correspondingincreasein livestock numbers.

By themid-1 920’s, largecutovertractswerealreadyin the
handsof farsightedabsenteelandownerswho wantedto
reforestthem.Severalfire-freeyearswererequiredtoestab-
lish a well-stockedstandandfencingwasdesirableto keep
feral hogsfrom rooting up the seedlingsfor their tender
roots. Someownersattemptedcompletefire exclusionto
maximizetimber productivity. Theseactionswereseenby
theruralsouthernerasthreatsto hisverysurvivall Hewasno’~
interestedin someoneelse’sfutureprofits—heneededthe
continueduseof this land asopenrangefor his livestock.A
bitter andoften violent struggleensuedbut eventuallythe
South’ssecondforesttookhold. Fencelawswerepassedin
moststatesandtheubiquitouspracticeof burning adjacent
landholdingswasoutlawed.Denseforestsof fastergrowing
loblolly pineandslashpine replacedthe formeropen long-
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Fig. 1. Southern piney woods kept brush-free and relatively open by frequent burning provide ample foray forca1tl~ ai-ut wildlife.
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potentialfire damagefrom accumulatingfuelsincreasedas
thefire-freeinterval increased.Theresistancetotheplanned
use of fire remainedstrong,especiallyamongState and
Federalagencies.Researchresultswereemerging,however,
that demonstratedthe benefits of intentional fire—now
calledprescribedburning.Many of thepurporteddamaging
effectsascribedto the useof low-intensityprescribedfire
werefound to beoverstatedor just nottrue (Fig. 2).This is
notto sayprescribedfire is apanacea,butthebenefitsfrom
thejudicioususeof fire faroutweighthedisadvantages.And
just astoday’s forestsare often managedfor multiple uses,
prescribedfire canoften satisfy multiple objectives.In fact,
fire cansimultaneouslyenhancerange,wildlife, andtimber
managementobjectivestotheextentthat theneteconomic
return from multiple usewill be greaterthan if managed
exclusivelyfor asingleresource.

Forage Types
Themajorrangeecosystemsof theSouthhavebeenclas-

sified accordingto theforestoverstoryand/oravailablefor-
age resource(Fig. 3). Salt-water and fresh-watermarsh

leafstands.
Wheredo thesedramaticchangesin thesoutherngrazing

sceneleavetoday’s rangemanager?Perhapsnotas badoff
as onemight first envision.Earlycattle“management”was
little more thansurvival of the fittest, andonlythe toughest
survived.Hot humid summers,winterswith little nutritious
forage, and occasionalseveredrought were particularly
hardon calves.Overtheyears,improvedcattlebreeds,sup-
plemental feed, improved pastures,and a morescientific
approachto cattlemanagementhada very positive impact
on cattleproduction.

Eventually,most forest landownersfound completefire
exclusionwas neithercost effectivenor desirablesincethe

FIg. 3. Major range types in the southern United States.

rangesarethemostproductiveperunitarea.Sincea primary
benefitfrom burning is increasedsolarenergythat reaches
theforage-producingstratum,thegreatestresponseto fire
occursin thesemarshrangeswherethemostlight-intercepting
vegetationaccumulates.Salt-watermarshesare, however,
difficult to effectively graze.

The longleaf-slashpine-bluestemrangeis also anexcel-
lent producerof high-quality forage. The longleaf-slash
pine-wiregrassrangeproducesslightly lessforageof some-
what lower quality. Although overstorycrown canopycan
varyfrom 0-100percentinanytimber type,natural standsof
longleaf-slashpine are comparatively open, often because
of past managementpractices. However,central and south
Floridaaretheonly locationswhereextensivesparsestands
canstill befound.Timberproductionistheprimaryobjective
throughouttheremainderof the longleaf-slashpinebelt with
plantationsbeing the norm. In thesestands, grazing is
generally limited to thefirst 8 to 12years,after which timethe
tree canopiescloseand the herbaceousspeciesareshaded
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Fig. 2. Low intensity backfires are used to improve cattle forage,
wildlife habitat and timber yields. Regular burning can eliminate
fuels that contribute to devastating wildfires.
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out.Later thinningsmay permit a grazableforageresource
to againdevelop.

The loblolly-shortleaf pine-hardwoodrange(sometimes
called the loblolly-shortleaf pine-bluestemrange) is the
most extensivetype in the South. In naturalstands,pine
overstoryandmidstoryhardwoodsareoften sodensethat
little understory vegetation spresentand few opportunities
exist to increaseforage production. lf larger hardwoodsare
not present, however, periodic fire can hold the smaller
hardwoods in checkand result in moderatelyabundant for-
age,especiallywhen used in conjunction with thinning. In
plantations, hardwoodcompetitionisusuallytemporarily set
back before planting so thesestands provide fair grazing
until thehardwoodsproutsshadeout theherbaceousspe-
ciesafter3 to 5 years.

The uplandhardwood-bluestemrangeprovideslittle for-
ageexcept in open gladesbecauseof the usually dense
hardwoodcanopy. Fire is rarely compatible with timber
managementobjectivesin thesestandsbecausemosthard-
woods are susceptibleto bole damagefrom evenlow-
intensityfires.

The bottom-landhardwoodtype thatoccursalong major
river drainagesis notconsideredto begrazable.Prescribed
fire has no place in the managementof thesehardwoods
either. Detaileddescriptionsandprimary speciesin these
rangetypescanbefound in Lewis et al. (1974).

Plant Growth
Annual forage yieldscan reach8,000 poundsperacre

(ovendry) in salt- or fresh-watermarshes,3,000poundsin
open longleaf-slashpineland, or practically zero under
denselyplantedpinestands.Theeffectof fire on promoting
and maintaininghigh forageyields is virtually alwaysposi-
tive but differs by range type, plant species,and various
fire-related characteristicssuch as timing and behavior.
Accumulationsof inediblegrass,deadthatch,andpinelitter
thatphysicallyobstructplantgrowthcanberemovedby fire.
Burningcanalsostimulatenewgrowthandseedproduction
of desiredforagespeciesandchangespeofescompos~t~on,
while controllingthehardwoodandshrubcomponent.Fires
needto berepeatedevery 2 to 4 yearsor forageproduction
will returnto preburnlevels.The seasonof burn can also
havea profoundeffect. After 20 yearsof various burning
treatments,LewisandHarshbarger(1976)foundannualwin-
terfiresin loblolly-shortleaf-bluestemrangeyielded23times
moreforagethanunburnedcontrolplots(Fig. 4).Sinceher-
bageweights werenotsampledbeforethe summerburns
(aboutJuly 1) andthecurrent-year’sgrowth wasconsumed
by thefires, totalyieldsasestimatedfrom Octobe clipping
weremuch higherthan indicated.

Summerburnsare probablybestfrom a rangemanage-
mentperspectivebut,sincemostsouthernpineecosystems
are also managedfor timber and wildlife production, the
effectsof fire ontheseresourcesalsohaveto beconsidered.
For example, burning favors legumes which are a major
source of seedfor several wildlife speciesincluding the
northern bobwhite; annual or 2-year burning rotations are
generally used,with the burns completed before the spring
nestingseason.Fire improves hunting conditionsand hunter
success,particularly in respect to quail, by knocking back
heunderstoryshrubsandhardwoodstofacilitatetraveland

provide for a clear shot. Prescribed burning increasesthe
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FIg.4. Annual yields of forage as influenced by20 years ofseasonal
and cyclic burning in South Carolina (adapted from Lewis and
Harshbarger 1976).

densityandbiomassof arthropods,a majorfood itemin the
dietof babyquail,andisthusimportantindeterminingchick
survival.

Undersomesituationsfire increasesthegrowthof timber
trees(Johansen1975;Villarrubia & Chambers1976).—perhaps
by reducingthecompetitionforwater andnutr~entsandb’j
recycling nutrients locked up in the vegetation.Grelen
(1983) found that May burns accelerated longleaf pine
heightgrowth,butthis is atwo-edgedswordbecausefaster
height-growthmeansquickercrownclosureandthusless
sunlightreachingtheforagelayer. Fortunatelylongleafpine
maintainsamoreopencrownthanothersouthernpinesand
thus allows more sunlight penetration.Although summer
firesare veryeffectivein controllingunderstoryshrubsand
hardwoods,fires underhigh ambientair temperaturesare
also more likely to damageoverstory pine crowns.Pres-
cribedfiresalsokeepdeadfuelsfrom accumulating,thereby
reducingthe damagefrom chance wildfires during more
critIcal burning conditions.A combinationof grazingand
prescribedburningin youngsouthernpineplantationsis sri-
excellent method of reducing the wildfire hazardduring
vulnerableperiodswhenthetreecrownsarestill part of. or
justabove,theunderstory.

Forage Value
Foragequalityon southernpinerangesisa majorconcern

becauseplantsgrowingontheinfertile soilscharacteristicof
theseforesttypesaregenerallydeficientinbothenergyand
nutrients required for good animal growth, especially for
breedingherds (Campbell et al. 1954, Hilmon and Lewis
1962). Also, many forage plants, especially wiregrass, are
low in digestibility. As plants age, their lignin content
increases,which depressesdigestibility. Burning is widely
usedto improve the nutrient contentand palatability of her-
bage; but thesebenefitsare short lived, disappearingwithin
a year or so.

Cattle seemto detectthe more nutritious plantsand there-
by maintain a fairly adequatediet by selectivegrazing. The
availability of succulentnew growth appearsto be theprim-
ary factor determining when a particular plant is grazed.
Since green forage can develop soon after burning, well-
timed fires can be usedto provide quality forage during
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seasonswhentherewould otherwisebe none.Furthermore,
nutrients are higher in plants previously grazedthan in
ungrazedplants,and cattle prefersuchregrowth to older
herbage.

Becausecattletendto concentrategrazingonfreshburns
and on areasrecentlysitepreparedand plantedto pines,
theycanovergrazethem anddo considerabledamageif not
closelymonitored.However,nearbysitescanbe burnedto
attractanimalsawayfromsensitiveareastherebypreventingz
excessinjury andachievingbetterdistributionof livestock
overtherange.Heavygrazingin youngpineplantationscan
also result in severetreedamage,but injury mustbequite
severeto greatlyaffect pinesurvival andgrowth (Hughes
1976, Lewis 1980). However, if cattlenumbersare kept in
balancewith forageyields,young pinesandcattlearecom-
patible (Pearsonet al. 1971).

CattleResponses
The combinedbenefit from burning to increaseforage

quantity,quality, andavailability is reflectedin cattleweight
gains.Halls et al. (1952) found that cattle gains on low-
quality pine-wiregrassrange in Georgiawereconsistently
better on burnedrange regardlessof whether it was all
burnedannuallyor if portionswereburnedevery2 or 3 years
(Fig. 5). Kirk et al. (1974) reportedsimilar gainson burned
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FIg. 5. Average cumulative seasonalgains over 7 years under differ-

ent burning programs in south Georgia (from Halls et al. 1952).

versusunburnednative Florida range.On longleaf-slash
pine-bluestemrange,Wahlenberg(1937) reportedthatover
aperiodof 11 years,cattlethatgrazedannuallyburnedrange
gainedalmosttwo-thirds more perseasonthan thoseon
unburnedrange.

As one might expect,herbageutilization is greatestthe
first growing seasonfollowing burning. Utilization then
decreasesto lessthan 20 percentafter3 yearson longleaf
pine-bluestemranges(Duvall andWhitaker 1964).

A 3-year burning cycle is common on pine-bluestem
range,butpine-wiregrassrangeis burnedon 1-, 2-,or3-year
cyclesdependingon whetherthe primary interestis quail,
cattle,ordeerandturkey management.A 2-to 4-yearburn-
ing cycle is nearoptimum for timber managementneeds,
such as hazardreductionand controlof understoryhard-
woods; therefore,burning for other resourceneedswill
enhancetimbermanagement.

Becauseintegrated resourcemanagementis possible
doesnotguaranteethat it is financiallyattractive.Managing
forasingleresourceiseasierthantryingto mix management
objectives and techniquesfor multiple-use management.
Eachof theresourcesmustbecarefullymanagedto derivea
combinednet benefit. Becauseof the myriad possibilities,
economicevaluationsaredifficult, yet they must be made.
Severalanalysesutilizing combinationsof nativerange,pas-
tures, andtimberalternativeshavebeenundertaken(Ander-
son and Hipp 1974,Lundgrenet al. 1983,Haney 1980).All
showedpositiveresultsundersomecombinationsespecially
when the forage resourcewas primarily range. Wildlife
benefitshaveyet to be incorporatedinto suchan analysis;
buttheresultsshouldbefavorable,especiallyin light of the
high pricespeoplecurrently pay for huntingrights on well-
managedforest land.

Conclusions
Managing wildiand for the simultaneousproductionof

cattle,wildlife, andtimberrequiresa knowledgeof thecom-
plex interactionsinvolved. Seriousconflictscanarise.How-
ever, opportunitiesare there, and the goals of foresters,
ranchers,and wildlife biologists can be woven together
through the judicious useof prescribed fire to produce
increasedreturnsfor all three.
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